Synthetic opioids compared with morphine and ketamine: catalepsy, cross-tolerance and interactions in the rat.
Previously it has been shown in rats that both ketamine and morphine induced analgesia and, at larger doses, catalepsy and loss of the righting reflex, all of which were reversed by naloxone at widely different doses. Tolerance developed rapidly to either ketamine or morphine and there was cross-tolerance from ketamine to morphine. However, morphine potentiated the cataleptic effect of ketamine, whether fully-effective doses of morphine were given before ketamine or subeffective doses of both were given concurrently. The present study extends these observations to three specific mu-receptor agonists (sufentanil, fentanyl and alfentanil) and two mu- and kappa-agonist, mu-antagonist opioids (nalbuphine and butorphanol). All five of these opioids potentiated the cataleptic effect of ketamine. Each of the three specific mu agonists showed rapid development of tolerance. Fentanyl and alfentanil showed mutual cross-tolerance with ketamine, but sufentanil did not. This lack of sufentanil-ketamine cross-tolerance may reflect separation of the sites of agonist action and the sites of development of tolerance for the opioids and for ketamine. The potentiating effects of nalbuphine and butorphanol suggest that they potentiate ketamine-induced catalepsy, either by kappa-receptor interactions or by a mu agonist effect. It is suggested that the cataleptic effect of a combination of individually-subeffective doses of ketamine and morphine, rather than ketamine and one of the synthetic opioids, might be of more potential clinical usefulness.